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Statement of Critical State Water Problem

Despite media and research attention on pesticides, nitrates, and other surface water and
groundwater contaminants, phosphorus (P) remains a Sgnificant threat to the qudity of
Kansas surface waters. Nearly al Kansas lakes and streams are considered severely
impacted by P based on tota P concentrationsin the water. A significant proportion of
this P comes from surface runoff with alarge mgority of the runoff attributable to
agricultural lands. A recent sudy of Big Bull Creek watershed in eastern Kansas
estimated that 80-95% of the P load came from nonpoint sources. Phosphorus contributes
to eutrophication of surface water bodies and is characterized by frequent alga blooms,
low dissolved oxygen concentrations, low species diversity, taste and odor problems, and
impairment of recreationa and navigationa activities. These concerns were recently
acknowledged by the Kansas Legidature in passing House Bill No. 2950 (HB2950)
which provided regulations for large confined animal feeding operations and mandated
nutrient management plans for such operations. The plans stipulate that the operations
must provide an adequate land base for land gpplication of anima waste such that the P
holding capacity of the soils not be exceeded within five years. Unfortunately, no
technical information was provided on the definition of P holding capacity. Researchers
at Kansas State University, following the lead of scientistsin other states facing this same
dilemma, utilized the relationship between soil test P levels and soluble P concentrations
in runoff as aguide. The relationship suggests that soil test P levels of approximately 100
mg Pkg (using the Bray- 1 test) produce soluble P concentrations in runoff of
approximately 1 mg/liter and this concentration corresponds to the upper limit of
acceptable level s based on dlowable discharges from waste water treatment facilities.
The data base for this relationship is smdl and conssts dmost exclusvely of sudies
utilizing inorganic commercid P fertilizers as a P source rather than animd wadgtes. In
Kansas, soil tet P levels are more likely to gpproach 100 mg/kg as aresult of land
gpplication of animd wastes than from the use of inorganic commercid P fertilizers.



Nature, scope, and objectives of the proposed work

Our objective isto determine the relationship between soil test P levels and totd,
dissolved, and bioavailable P in surface runoff from manure amended soils. Thisrdates
directly to the Objectives of the State Water Plan for sgnificantly increasing the
percentage of stream miles and lake acres which fully support their designated uses as
identified in the Kansas Surface Water Quaity Standards. This would be accomplished
by reducing the proportion of said stream miles and lake acres impacted by excessive
nutrient concentrations. In addition, the proposed work will increase the scientific basis
for usng soil test P leves to determine the maximum dlowable P loadings from anima
wastes as has been done in other states and in Kansas for HB2950. A better
understanding of the relationship between soil test P and P in runoff alows for more
accurate predictions of the impact of various land use practices on surface water quality.
The previoudy mentioned Big Bull Creek watershed drains into Hillsdae Reservoir
where a proposed total maximum daily loading (TMDL) level for P would require a 46%
reduction in nonpoint source P inputs. It is difficult to estimate how changesin land use
practices and characterigtics, including soil test P levels, would reduce nonpoint source P
inputs.



